Inhibition of P. falciparum PFATP6 by curcumin and its derivatives: a bioinformatic study.
Curcumin, a yellow spice has been shown to have many pathological uses including cancer and malaria. Recent experimental data have shown the inhibitory effect of curcumin and its two derivatives on the growth of Plasmodium falciparum in cell culture at low micromolar concentrations. Previous studies have suggested that Ca(2+)—ATPase (PfATP6) of P. falciparum is the target of many antimalarial drugs. However, the mechanism of inhibition of Ca(2+)—ATPase (PfATP6) is not known. In addition, it is not clear which specific isomeric form of curcumin is the most potent inhibitor of P. falciparum. Here we address this issue using bioinformatics tools. We generated a molecular model of Ca(2+)—ATPase (PfATP6) of P. falciparum and carried out molecular docking of all curcumin analogues of Zinc database of compounds (zinc.docking.org). Two molecular docking programs Glide and FlexX were used to determine binding feasibility of 351 analogues of curcumin. The comparison of docking parameters showed, more than 20 analogues are better ligands of PfATP6 than curcumin itself. . The binding of curcumin and its analogues to PFATP6 is mediated by both hydrophobic and polar interactions. Our results suggest that curcumin analogues are promising lead compounds for the development of antimalarial drugs.